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REMARKS 



Claims 1 through 19 are in this application and are presented for consideration. Claims 
1 through 1 3 have been amended. The amended claims present the same subject matter as the 
original claims but have been amended to adapt them to the U. S. style. The new claims present 
subject matter similar to the original claims, but in a different form. 

The specification, claims and drawings have been amended in order to place this 
application in better form. The reference to claims in the specification has been deleted or 
amended. Appropriate headings have been added. No new matter has been added. 

Favorable action on the merits is respectfiiUy requested. 
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for Applicant, 




By:. 



John James McOlew 
Registration No. 31,903 
McGLEW AND TUTTLE, P.C. 
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Ball and Socket Joints Picf c i ably fo r Us e in V e hicles 



Docket #72279 

BALL AND SOCKET JOINT, PREFERABLY FOR USE IN 

VEHICLES 

CROSS REFERENCE TO RELATED APPLICATIONS 

100011 This appKcation is a United States National Phase aDpHcation of IntematioTial 

Application PCT/DE 2005/000004 and claims the benefit of priority under 35 U.S.C, S 1 19 of 
Gennan Patent Application DE 10 2004 001 465.5 filed January 8. 2004. the entire contents of 

5 which are incorporated herein by reference. 

FIELD OF THE INVENTION 

100021 ^The present invention pertains to a ball and socket joint, preferably for use in 

yehicles> especially in the area of the chassis of motor yehictes, with a ball and socket joint 
housing having a joint opening, with a ball pivot, which is arranged in the ball and socket joint 
10 housing, extends through the joint opening and with which a shaft is made integral, with a support 
ring arranged on the shaft of the ball pivot and with a sealing element, which is arranged between 



the support ring and a connection component suirounding the shaft of the ball pivo t, acc o rding t o 
the preamble of claim 1» 



BACKGROUND OF THE INVENTION 

100031 ^It is usually necessary in ball and socket joints to guarantee the relative motion of 

the joint parts in relation to one another without limitations of the function at least over a service 
life preset for the type of ball and socket joint in question. There must be sufficient sealing against 
external effects, especially against the penetration of foreign bodies and moistwe. Support rings, 
which are arranged on the ball pivot of the ball and socket joint and on which the pivot-side 
sealing labyrinth of a sealing bellows can be sealingly fixed, are used for this piiipose. 

100041 A ball and socket joint for motor vehicles, which has a gasket made of an 

elastically deformable material between the housing of the baO and socket joint and a ball pivot 
carrying the joint ball, is known in this connection from DE-OS 37 05 847. A support ring, which 
is arranged adheringly on the ball pivot and meshes with the bearing surface of the gasket in a 
positive-locking manner, is inserted between the bearing sur&ce of the gasket and the ball pivot. 



100051 ^Sealing is brought about in this solution in the area of the support ring by the 

support ring being provided with a coating consisting of an elastic material. 



100061 ^Furthermore, a ball and socket joint, which comprises essentially a ball pivot and a 

ball socket for holding the head of the ball pivot with a bearing inserted in between, is known 
from DE 1 03 00 678 Al . Furthermore, the ball and socket joint has a retaining ring, which 
conq)rises a cylindrical part, which is arranged on an outer circumferential sur&ce of the shaft of 
S the ball pivot, and a flange, which projects from one end of the cylindrical part of the retaining 
ring and comes into close contact with a fastening bead of a sleeve. 

100071 ^In connection with this teaching, the area in \Mch the retaining ring is arranged on 

the shaft of the ball pivot is filled with a sealant, which penetrates as a liquid into recesses in this 
area, 

10 SUMMARY OF THE INVENTION 

100081 ^The basic object of the present invention is to perfect a ball and socket Joint such 

that its ability to fimction is preserved over conq)aratively long periods of time regardless of the 
specific design of the joint, without being adversely affected by corrosion phenomena in the area 
of the ball pivot 

15 100091 ^The object is acconq)lished according to the present invention on a ball and socket 

joint of the type described by the sealmg element used to seal the shaft of the ball pivot being 
designed as an elastically and/or plastically deformable profiled body, ^ose effective cross 
section, which is fi:ee from the effect of forces, is limited by a continuously extending, curved 



contour, which is subject to deformation in the installed state, as a result of which a partial area of 
the contour is in contact with the adjacent areas that are to be sealed. 

lOOlOl The present invention is associated with the advantage that based on the given 

elastic and/or plastic deformability of the profiled body, the material properties and the geometric 
S shape of the profiled body, such as the contour of the cross section, can be selected in a specific 
manner such that the required sealing action is achieved depending on the installation position and 
the pretension exerted on the profiled body. 

100111 ^To embody a selective sealing function of the sealing element designed as a 

profiled body, the elastically and/or plastically deformable profiled body has a profiled basic body 
10 and sealing segments in the embodiment of the present invention. The sealing segment in question 
can thus be specially adapted to the sealing function to be ensured in the particular case, among 
other things, by selecting the manner of its arrangement and its connection with the profiled basic 
body. At least some of the sealing segments preferably extend here essentially in the radial 
direction relative to the profiled basic body. 

15 100121 ^To control the deflection behavior of the sealing segment in a use-dependent 

manner, optionally for achieving a corresponding response behavior for a certain nimiber of 
sealing segments, transition areas, which are shaped and whose matmal is selected such that 



elastic and pretension-related deflection of the sealing segment adjoining the particular transition 
area is ensured, may be provided for connecting the profiled basic body with the sealing segments. 

100131 ^In a preferred embodiment of the present invention, the profiled body has a 

connection surface, via which the profiled body is connected to an adjoining component. 

100141 The adjoining con^onent is preferably a support ring, which is to be arranged on 

the ball pivot of the ball and socket joint. The connection between the profiled body and the 
support ring may be established by vulcanizatbn or by bonding. 

100151 ^It is also possible to position the profiled body on the shaft of the ball pivot or the 

support ring in preparation for the mounting of the ball and socket joint. The profiled body may 
be expediently positioned as a result of a radial expansion of the profiled body by positive locking 
and/or non-positive locking on the conq)onent in question. 

100161 ^In another preferred embodiment of the present invention, the support ring has a 

radially extending flange, with which at least one sealing segment of the profiled body is in contact 
under pretension. In addition as well as as an alternative hereto, at least one sealing segment of 
the profiled body may be in contact with the radially outer front surface of the flange of the 



support ring under pretension, so that a redundant sealing system can be created on this basis. 



100171 ^To create defined elasticity and scaling conditions, the profiled body may have 

stabilizing elements, which may be designed as a strip or round bars and are used to stabilize the 
core structure of the transition areas to the sealing segments and the sealing segments themselves. 

5 100181 The present invention shall be explained in more detail below on the basis of an 

exemplary embodiments and corresponding drawings. 

In the drawings, 

rifiur e 1 sh o w s The various features of novelty which characterize the invention arc pointed out 
with particularity in the claims annexed to and forming a part of this disclosure. For a better 
10 understanding of the invention, its operating advantages and specific objects attained by its uses, 
reference is made to the accompanying drawings and descriptive matter in which preferred 
embodimOTts of the invention arc illustrated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

100191 In the drawings: 

1 5 100201 Figure 1 is a synoptic view of a hinge joint designed as a ball and socket joint with 



a profiled body according to the present invention;^ 



Figures 2 - A sho w [00211 Figure 2A is a sectional views ofa detail X according to 

Figure 1 with aprofiled faodic sbody, which ards installed and ads thus in the pretensioned state 
and are different from o ne an o the r, the profiled body differing from the other profiled bodies of 
5 the other embodiments in terms of their cross-sectional contoursrand 

Figure 5 shows a ^ 

|0022| Figure 2B is a side view showing the profiled body of Figure 2A in a tension-fi-ee 

state: 

[00231 Figure 3A is a sectional view of a detail X according to Figure 1 with a profiled 

10 body, which is installed and is thus in the pretensioned state, the profiled body diflfering from the 
other profiled bodies of the other eiribodimcnts in terms of their cross-sectional contours; 

100241 Figure 3B is a side view showing the profiled body of Figure 3 A in a tension-fi-ee 

state: 

100251 Figure 4A is a sectional view ofa detail X according to Figure 1 with a profiled 

15 body, which is installed and is thus in the pretensioned state, the profiled body differing from the 
other profiled bodies of the other embodiments in terms of their cross-sectional contours; 



100261 Fifiiire 4B is a side view showing the profiled body of Figure 4A in a tension-free 

state; 



100271 Figure 5 A is a side sectional view ofotfae ranother. non-pretensioned profQed 

bodies: 



5 The^ 



100291 


Figure 5B i? a sectional view pf anpth?r, npn-pr?ten$fon?d proffled bodies; 


100291 


Figure 5C is a side sectional view of another, non-pretensioned profiled bodies: 


100301 


Fieure SD is a sicte sectional view of anotter. non-pretensioned profiled bodies: 


100311 


Figure SE is a side sectional vkw of another, non-pr^oisioned profiled bodies: 


and 




I0032I 


Fisure 5F is a side sectional view of another, non-oretensioned orofiled bodies: 


DESCRIPTION OF THE PREFERRED EMBODIMENTS 


100331 


Referring to the drawings in particular, the hinge joint shown schanaticaUy in 



Figure 1 is a ball and socket joint with some features known per se to the person skilled in the art. 
1 5 The presentation of the design of the ball and ^cket joint can therefore be limited to the most 



iiiq)ortant elements. 



100341 ^The and socket joint conprises essential^ a ball pivot 1 , a bearing shell 2 and 

a housing 3, which siurounds the ball pivot 1 and the bearing shell 2 at least partially. The ball 
and socket joint is sealed in the transition area from the housing 3 to the ball pivot 1 by a sealing 
bellows 4» which is held in the sealing position by means of the siq)port ring S, the round straining 
ring 6 and the flat straining ring 7 and makes possible a change in the relative position of the ball 
pivot 1 in relation to the housing 3. 

100351 ^The housing 3 is, itself, of a two-part design and con5)rises a housing basic body 8 

and a closing cover 9, which closes the housing 3 on the side facing away from the ball pivot 1 
after the insertion of the ball pivot 1 into the housing basic body 8. 

10036] ^The ball pivot 1 has a conicaOy extending shaft 10, which is connected to a 

connection component 1 1 in a positive-locking and non-positive manneran d, Theconicallv 
extending shaft 10 carries the support ring 5, which is in turn formed from a basic web 12 that is 
in contact with the shaft 1 0 of the ball pivot 1 and a flange 13 extending at an angle to the basic 
web 12. 



100371 ^The flange 13 of the support ring 5 and a reference surface 14 of the connection 

component 1 1 are separated at least partially by a pretensioned sealing element, which is deseed 
as a profiled body 15. Since the sealing action of the profiled body 15 develops at a radially 
spaced location firom the circumferential sur&ce of the shaft 10 of the ball pivot 1, effective 
5 protection of the ball pivot 1 against corrosion is achieved. 

|0038) ^Figures 2 through 4 show different profiled bodies 15 in both the tension-fi-ee state 

and the pretensioned installed position in the ball and socket joint. They conq}rise a profiled basic 
body 16 each with transition areas 17, which are joined by seaUng segments 1 8. The continuously 
extending contour 19 of the se^g cross section of the profiled body 1 which contour is 

10 relevant for the sealing action, is determined by the sealing segments 18. For example, an 

especially eflBcient sealing action is achieved in the case of the profiled body 15 shown in Figure 2 
by the two radially outer sealing segments 18 forming together a first barrier produced between 
the flange 13 of the support ring 5 and the reference surfece 14 of the connection component 1 1 
and by there being multiple redundancy due to the fact that a third and fourth sealing segment 18 

15 are sealingly in contact with the shaft 10 of the ball pivot 1 under pretension. 

100391 Sealing of the shaft 1 0 of the ball pivot 1 is achieved in profiled bodies 15 provided 

with sealing segments 18 essentially by conq)ression or bending of the sealing segment 18 in 
question, which takes place under the actu>n of force, and, m the presence of transition areas, by a 
deflection of the sealing segments 18 as a consequence of the elastic properties of the transition 



areas 17. 



j00401 ^The sealing segments 18 have large volumes in the profiled body 15 shown in 

Figure 3» which has an elongated design, so that a sealing segment is brought two-dimensionally 
into contact with the shaft 1 0 of the ball pivot 1 , on the one hand» and the sealing segment 1 8 
located opposite this extends around the flange 13 of the support ring S and comes into contact 
with the front sur&ce 20 of the flange 13, on the other hand. 

100411 ^Regardless of the embodiment selected, it is within the scope of the present 

invention to combine sealing segments 1 8 of different shapes on a profiled body 15 in order to 
achieve the desired sealing action at the particular sealing position of the sealing segment 18 and 
to create a redundant sealing system by the cooperation of the sealing segments 18. 

100421 ^The peculiarity of the profiled body 1 5 shown in Figure 4 is especial^ that the 

transition areas 17 pass over into the profiled basic body 1 6 and into the sealing segments 1 8 with 
continuously extending radii of curvature, so that the sealing action of the entire profiled body 15 
is also determined by the elastic properties of the profiled basic body 16. 



[00431 



Figure 5 shows a selection of other preferred cross-sectional shapes of profiled 



bodies 1S» which makes it possible to obtain an efficient sealing action. Shapes that contain 
sealing segments 1 8 and transition areas 17 to the profiled basic body 16 as desired as well as 
shapes in which sealing segments 18 may be omitted with respect to the application of the profiled 
body IS have been selected. Depending on the concrete application and the desired sealing 
action, it is within the scope of the present invention to provide the profiled bodies IS with 
stabilizing elements 21. 



100441 ^Based on the sealing elements presrated within the firamework of the present 

invention, which are designed as profiled bodies, it is possible to select the particular, suitable 
sealing element as a fimction of the site of installatbn of the ball and socket joint and the 
necessary sealing function. 
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List of Ref e r e nce Numb er s 

4 Ball piv o t 

2 Bearing shell 

5 3 Housing 

4 Scaling bellows 

5 Support ring 

6 Round straining ring 

9 Flat straining ring 

10 8 Housing ba&ic body 

9 Closing cov er 

ie Shaft 

1 1 C o nnection conyonent 
i2 Basic web 

15 i6 Fbngc 

+4 Refe r ence surface 

i6 Profibdbody 

46 P ro filed baaic body 

¥f Ti ' aiisitlon ajeas 

20 i9 Scaling s e gmen t s 

49 Contour 



20 Fioiit sui ' facc 

a Stabiliziug c lement 



Bali and Socket Joint, Preferably fur Use in Vchicica 

Abs tr ac t 

100451 Wtul e specific embodiments of the invention have been shown and described in 

detafl to ilhistrate the application of the principles of the invention, it will be understood that the 
5 invention may be embodied otherwise without departing firom such principles. 



